Detection of KIT and PDGFRA mutations in the plasma of patients with gastrointestinal stromal tumor.
In subsets of gastrointestinal stromal tumors (GISTs), mutations of the KIT and PDGFRA receptor tyrosine kinases correlate with tumor prognosis and response to tyrosine kinase inhibitors (TKIs). Determining genotypes in TKI-resistant GISTs is challenging due to the potential risks and limitations of repeated biopsies during the course of treatment. We prospectively collected plasma samples from three GIST patients harboring KIT mutations that were detected in tissue DNA. The plasma samples were then analyzed for mutations in KIT, PDGFRA, and BRAF via next-generation sequencing. We were able to identify primary KIT mutations in all plasma samples. Additional mutations, including KIT exon 17 S821F and PDGFRA exon 18 D842V, were detected in the patient-matched plasma samples during follow-up and appeared to result in decreased sensitivity to TKIs. Our results demonstrate an approach by which primary and secondary mutations are readily detected in blood-derived circulating tumor DNA from patients with GIST. These mutations can be used as biomarkers for prediction of treatment response. The identification of a resistance mutation in plasma DNA will allow early change to alternative TKIs or dose escalation of imatinib for optimal patient management.